Screening for the developmental toxicity of retinoids: use of the sea urchin model.
Retinoids are being used increasingly in dermatologic practice. Fetal malformation is a major form of toxicity associated with certain retinoids. In this study, the developmental toxicity of isotretinoin, its metabolites, and a structurally related analog, tretinoin, were evaluated using the sea urchin model. The American sea urchin, Arbacia punctulata, completes its major developmental stages within 24 hr and has been previously utilized for screening human teratogens. The parent compound, isotretinoin, induced dose-dependent delayed rather than dysmorphic development of the sea urchin embryo. In contrast, its metabolites, 4-oxo-isotretinoin and 4-oxo-tretinoin, and the analog tretinoin induced strikingly dysmorphic development. This may indicate that the metabolites of isotretinoin, rather than the parent compound, may be responsible for the fetal abnormalities observed in the "isotretinoin teratogen syndrome." Therefore, the sea urchin model might serve as a discriminating and rapid screening test for identifying other potential developmentally toxic retinoids.